Primary and tertiary structure of the principal human adenylate kinase.
1. Human adenylate kinase (isoenzyme AK-1-1) from skeletal muscle is a single polypeptide chain of 194 amino-acid residues with an acetylmethionine at the N-terminus and a lysine at the C-terminus. 2. The primary structure of the enzyme was determined: Ac-Met-Glu-Glu-Lys-Leu-Lys-Lys-Thr-Lys-Ile-Ile-Phe-Val-Val-Gly-Gly-Pro-Gly-Ser-Gly-Lys-Gly-Thr-Gln-Cys-Glu-Lys-Ile-Val-Gln-Lys-Tyr-Gly-Tyr-Thr-His-Leu-Ser-Thr-Gly-Asp-Leu-Leu-Arg-Ser-Glu-Val-Ser-Ser-Gly-Ser-Ala-Arg-Gly-Lys-Lys-Leu-Ser-Glu-Ile-Met-Glu-Lys-Gly-Gln-Leu-Val-Pro-Leu-Glu-Thr-Val-Leu-Asp-Met-Leu-Arg-Asp-Ala-Met-Val-Ala-Lys-Val-Asn-Thr-Ser-Lys-Gly-Phe-Leu-Ile-Asp-Gly-Tyr-Pro-Arg-Glu-Val-Gln-Gln-Gly-Glu-Glu-Phe-Glu-Arg-Arg-Ile-Gly-Gln-Pro-Thr-Leu-Leu-Leu-Tyr-Val-Asp-Ala-Gly-Pro-Glu-Thr-Met-Thr-Arg-Arg-Leu-Leu-Lys-Arg-Gly-Glu-Thr-Ser-Gly-Arg-Val-Asp-Asn-Glu-Glu-Thr-Ile-Lys-Lys-Arg-Leu-Glu-Thr-Tyr-Tyr-Lys-Ala-Thr-Glu-Pro-Val-Ile-Ala-Phe-Tyr-Glu-Lys-Arg-Gly-Ile-Val-Arg-Lys-Val-Asn-Ala-Glu-Gly-Ser-Val-Asp-Glu-Val-Phe-Ser-Gln-Val-Cys-Thr-His-Leu-Asp-Ala-Leu-Lys. 3. When the primary structure of the human enzyme was fitted to the electron density map of porcine adenylate kinase, all nine amino acids which are different in the homologous enzymes from pig and man were located on the surface of the molecule. 4. Precession photographs of crystalline human and of crystalline porcine adenylate kinase corroborated the result that the polypeptide chains of the two enzymes are folded in a closely related manner. 5. The structure of human adenylate kinase incorporates the so-called nucleotide-binding domain which is present in a wide variety of proteins in nature. Some implications of this phenomenom for the molecular biology and the molecular pharmacology of man are discussed.